Abstract. Using the fundamental notions of the quaternionic analysis we show that there are no 4-dimensional almost Kahler manifolds which are locally conformally flat with a metric of a special form.
We first prove [1] uniquely determined by J and Í2.
LEMMA. If (M A ,J,g;Q) is a 4-dimensional almost Káhler and locally conformally flat manifold, then gQ (defined by (1)) is a modulus of a quaternionic left (right) regular function in the sense of Fueter

Proof of Lemma
Let us denote by the same letters the matrices of g, J and il with respect to the coordinate basis. These matrices satisfy the equality: 
\
/
The last formula and the fact that Q. is skew-symmetric imply that J is a skew-symmetric and orthogonal 4x4-matrix.
It is easy to check that J is of the form The above system (4), although overdetermined, does have solutions. We will show that the system (4) has a nice interpretation in the quaternionic analysis. (4) 198 W. Krolikowski 
Pueter's regular functions
Denote by H the field of quaternions. H is a 4-dimensional division algebra over R with basis {1, i, j, A;} and the quaternionic units i, j, k satisfy:
A typical element q of H can be written as
The conjugate of q is defined by q := w -ix -jy -kz and the modulus ||g|| by
We will need the following relation (which is easy to check) A quaternionic function F is said to be left regular (respectively, right regular) if it is differentiate in the real variable sense and
Note that the condition (5) is equivalent to the following system of equations:
There are many examples of left and right regular functions. Many papers have been devoted studying the properties of those functions (e.g. [3] ).
One has found the quaternionic generalizations of the Cauchy theorem, the Cauchy integral formula, Taylor series in terms of special polynomials etc. Now we need an important result of [5] . It can be described as follows. Let v be an unordered set of n integers {¿i,..., i n } with 1 < i r < 3; v is determined by three integers n\, 712 and «3 with «1 + 7x2 + 713 = n, where ni is the number of l's in u, n2 -the number of 2's and 713 -the number of 3's.
There are 5(71 + l)(n + 2) such sets u and we denote the set of all of them by a n .
Let et r and X{ T denote i, j, k and x,y,z according as i r is 1,2 or 3, respectively. Then one defines the following polynomials:
where the sum is taken over all n\ • n\\ • «2! • 713! different orderings of n 1 l's, n2 2's and n3 3's; when n = 0, so v = 0, we take P$(q) = 1.
For example we present the explicit forms of the polynomials P" of the first and second degrees. Thus we have 
m=1 i<j
We are now in position to complete the proof of Lemma. Let us denote 
Proof of Theorem
Assume that the metric g in question is given by m=1 i<j etc.
Thus we obtain
It is easy to verify that equality (11) leads to 01,^2,^3 = 0, 6i = 0.
Hence, (12) can be rewritten as Thus 62 = 0 and, as a result of (14), aij = 0. Thus g 0 (r) has to be a constant:
The last condition is contradictory to the assumption that g0(r) is different from a constant. This ends the proof.
•
REMARK.
If J is of the form (2b) then the proofs of Lemma and Theorem are similar. One has to replace the left regular quaternionic function with the right one (see [3] , p. 10).
